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Acronym/Defined Term Meaning 
 

ACSS  
 

Aluminum Conductor Steel Supported 
 

Commission 
 

New Mexico Public Regulation Commission 
 

kcmil  
 

1000 circular mils 

kV Kilovolt(s) 
 

MVA 
 

Megavolt amperes 
 

NESC National Electric Safety Code 
 

Proposed Project 345-kV transmission line and associated facilities 
extending from SPS’s Roadrunner Substation to its 
Phantom Substation and then to its China Draw 
Substation located in Eddy and Lea Counties, New 
Mexico  
 

PUA 
 

Public Utility Act (NMSA 1978, § 62-3-1, et al.) 
 

ROW Right-of-Way 
 

SPS Southwestern Public Service Company, a New 
Mexico corporation 
 

XES Xcel Energy Services Inc. 
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I. WITNESS IDENTIFICATION AND QUALIFICATIONS 1 

Q. Please state your name and business address. 2 

A. My name is Nebiyou Y. Bogale, and my business address is 414 Nicollet Mall, 3 

Minneapolis, Minnesota 55401. 4 

Q. On whose behalf are you testifying? 5 

A. I am filing testimony on behalf of Southwestern Public Service Company, a New 6 

Mexico corporation (“SPS”) and wholly-owned subsidiary of Xcel Energy Inc.  7 

Q. By whom are you employed and in what position? 8 

A. I am employed by Xcel Energy Services Inc. (“XES”) as a Principal Transmission 9 

Engineer. 10 

Q. Please briefly outline your responsibilities as a Principal Transmission 11 

Engineer. 12 

A. I am one of the lead engineers designing high voltage and extra high voltage 13 

electric power transmission lines, transmission line structures, lattice towers, steel 14 

poles, wood poles, and their foundations. I also serve on technical committees, 15 

supervise junior engineers, and participate in peer review activities. 16 
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Q. Describe your educational background. 1 

A. I received a Bachelor of Science degree in Civil Engineering from Mekelle 2 

University in 2001 and a Master’s degree in Power Engineering from Norwegian 3 

University of Science and Technology in Trondheim, Norway in 2008.  4 

Q. Please describe your professional experience. 5 

A. I have been employed as an electric power transmission engineer since 2001.  I 6 

began my career as a construction site supervisor with EEP Co., where my 7 

responsibilities included ensuring construction was performed in accordance with 8 

design specifications for transmission and substation projects.  In 2004, I began to 9 

work as a design engineer in the power system design division. I designed 10 

multiple 33 kilovolt (“kV”), 66-kV, 132-kV, 230-kV and 400-kV lines and 11 

electromechanical support structures in substations. I have also worked in 12 

electromechanical project administration, where I was involved in project 13 

administration, contract specification preparation, tender evaluations and 14 

commissioning works.  I joined XES in 2009, where I have been employed as a 15 

Senior Engineer and now as Principal Engineer.  During the last ten years, I have 16 

designed multiple high voltage and extra high voltage transmission lines in 17 

various states.  I have also been involved in maintenance and rebuild projects.  As 18 
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a lead engineer, I have designed transmission lines, transmission line support 1 

structures, and foundations.  I am also involved in project cost estimating, various 2 

technical committees and as project engineer. 3 

Q. Do you hold any professional licenses? 4 

A. Yes, I am a registered Professional Engineer in New Mexico, Texas, Minnesota, 5 

Wisconsin, South Dakota, Michigan, and Colorado. 6 
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II. ASSIGNMENT 1 

Q. What is the purpose of your testimony? 2 

A. In accordance with Section 62-9-3.2 of the New Mexico Public Utility Act 3 

(“PUA”) (NMSA 1978, § 62-3-1, et seq.), my testimony supports SPS’s request 4 

for a New Mexico Public Regulation Commission (“Commission”) determination 5 

that a 150-foot right-of-way (“ROW”) width is necessary to construct, operate, 6 

and maintain the proposed 345-kV transmission line that will extend from SPS’s 7 

Roadrunner Substation to its Phantom Substation, and then to its China Draw 8 

Substation (“Proposed Project”).  The Proposed Project will connect SPS’s 9 

existing Roadrunner Substation, located approximately 22.6 miles northwest of 10 

Jal, New Mexico, to the existing China Draw Substation, which is approximately 11 

14.2 miles southwest of Malaga, New Mexico, with connections at the Phantom 12 

Substation.  This Project is located in Eddy and Lea Counties, New Mexico.  I 13 

will also support SPS’s request for approval of a 200-foot ROW width at the 14 

location where the transmission line crosses the Pecos River.  15 

Specifically, my testimony will: (1) discuss the statutory requirements for 16 

approval of ROW widths in excess of 100-feet and explain the need for a ROW 17 
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width of 150-feet for the Proposed Project; (2) support SPS’s request for a 1 

200-foot wide ROW at the Pecos River crossing; (3) describe the circuit design 2 

and construction of the Proposed Project; and (4) discuss the estimated costs of 3 

the transmission line associated with the Proposed Project.  4 

Q. Were Attachments NYB-1 through NYB-3 prepared by you or under your 5 

supervision? 6 

A. Yes.   7 
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III. DETERMINATION OF ROW WIDTH 1 

Q. What are the statutory requirements regarding ROW widths in relation to 2 

the proposed 345-kV transmission line? 3 

A. Section 62-9-3.2(A) of the PUA requires utilities to obtain a Commission 4 

determination that a proposed ROW width greater than 100-feet is necessary 5 

before constructing a transmission line and associated facilities.  Utilities are 6 

required to file an application that sets forth the facts necessary to allow the 7 

Commission to determine that the requested ROW width is necessary (see NMSA 8 

1978, § 62-9-3.2(C)).  Applicants are also required to provide notice of the time 9 

and place of the hearing on the application to all landowners and occupants of the 10 

property impacted by the requested ROW (see NMSA 1978, § 62-9-3.2(D)).1 11 

Q. Has SPS determined the ROW width required for the proposed 345-kV 12 

transmission line? 13 

A. Yes.  The Proposed Project will generally require a 150-foot ROW width that 14 

allows for 75 feet on either side of the center line. The 150-foot width is 15 

calculated based on the assumption that a typical span width will be 1,100 feet or 16 

1  Please refer to the Direct Testimony of Nisha P. Fleischman.  
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less.  SPS requests approval of a 200-foot ROW width at the Pecos River crossing 1 

due to the length of the span at that location, which is depicted in Section B of 2 

Attachment NYB-1 to my direct testimony.  3 

Q. Please explain why a 150-foot ROW width is generally required for the 4 

Proposed Project. 5 

A. The 150-foot wide ROW is required to comply with the requirements of Rules 6 

234 A-2, B-1, and G of the National Electric Safety Code (“NESC”).  7 

Specifically, the NESC specifies minimum horizontal and vertical clearance 8 

requirements for overhead lines, which vary depending on the size of the 9 

transmission line.  For the Proposed Project, the ROW width must be sufficient 10 

for the transmission line, which incorporates a basic phase spacing of 30 feet for 11 

345-kV design.  The 150-foot wide ROW will be sufficient to contain and provide 12 

applicable safety clearances for the horizontal displacement of the 795 kcmil 13 

(1000 circular mils) ACSS (“Aluminum Conductor Steel Supported”) bundled 14 

conductors on a 1,100-foot span. In accordance with the NESC, the wind pressure 15 

loading on the bundled conductors is six pounds per square inch.2    16 

2 See NESC Section 234A2 for loading requirement. 
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  The proposed 150-foot wide ROW also allows for flexibility during design 1 

and construction by allowing spans to be longer than 1,000 feet and phase spacing 2 

wider than 30 feet as necessary without violating NESC requirements.  Further, it 3 

is customary in the utility industry to have a ROW width that is slightly larger 4 

than the calculated minimum under the NESC to account for construction 5 

tolerances and to provide for the general safety of the public.  Finally, a 150-foot 6 

wide ROW will be necessary to provide adequate access for maintenance of the 7 

transmission line.   8 

In addition to the NESC requirements, SPS also designs transmission lines 9 

to maintain a reduced clearance at the edge of the ROW under extreme wind 10 

conditions (for this project the extreme wind condition is 90 miles per hour).3   11 

The 150-foot wide ROW width allows this clearance to be maintained. 12 

Q. Did you prepare an analysis supporting SPS’s request for a 150-foot ROW 13 

width? 14 

A. Yes.  Attachment NYB-1 provides the calculations and output reports from SPS’s 15 

transmission line design software for determining the minimum ROW width 16 

 
3 Extreme wind conditions are defined under NESC Section 250C. 
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needed for the proposed transmission line.  SPS has calculated the minimum 1 

ROW width needed for transmission lines with spans ranging from 900-feet to 2 

1,100-feet.  The calculations are based on NESC wind loading requirements and 3 

structure characteristics, and account for extreme wind conditions.  4 

Q. You mentioned above that SPS is requesting approval of a 200-foot ROW 5 

width at the Pecos River Crossing.  Please explain why a 200-foot ROW 6 

width is necessary at that location.  7 

A. SPS is requesting approval of a 200-foot ROW width at the Pecos River crossing 8 

because the length of the span that will be necessary to traverse the river is 9 

approximately 1,720 feet, which necessitates a wider ROW width.   10 

Q. Did you prepare an analysis supporting SPS’s request for a 200-foot ROW 11 

width at the Pecos River crossing?  12 

A. Yes.  This information is included in Section B of Attachment NYB-1.  13 

Q.    Could there be additional areas where a ROW width greater than 150 feet is 14 

necessary?    15 

A. Yes.  A wider ROW width may be necessary in limited areas, but the locations 16 

and widths cannot be determined until an approved route is surveyed. 17 
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Q.    Can you provide an example of an area where a ROW of greater than 150 1 

feet may be necessary? 2 

A.    One example of when a ROW of more than 150 feet would be required is if SPS 3 

needs to increase the span length to avoid sensitive resources or pipelines.  Spans 4 

between structures usually range from 800 to 1,000 feet.  If the span length is 5 

greater than this range, then the ROW may need to exceed 150 feet to account for 6 

the blowout of the conductor and insulator string.   7 

Q.    Will SPS notify the Commission if it determines that a ROW width greater 8 

than 150 feet is necessary at any location other than the Pecos River 9 

Crossing? 10 

A.   Yes.  SPS agrees to file a notice in the record in this proceeding if it determines 11 

that a span greater than 1,100 feet, which will require a ROW width greater than 12 

150 feet, is necessary at any location other than the Pecos River Crossing. 13 
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IV. CIRCUIT DESIGN AND CONSTRUCTION FOR THE 1 
PROPOSED TRANSMISSION LINE 2 

Q. Please briefly describe the interconnection facilities for the Proposed Project. 3 

A. The Proposed Project includes the expansion of the facilities at SPS’s 4 

Roadrunner, Phantom, and China Draw Substations.  At the Roadrunner 5 

Substation, the yard would be enlarged to add a new 345-kV three-terminal ring 6 

bus with termination points for the 445.9 megavolt amperes (“MVA”), 7 

345/115-kV autotransformer, one 345-kV transmission line to the Kiowa 8 

Substation, and the proposed 345-kV transmission line to the Phantom 9 

Substation.4 10 

At the Phantom Substation, SPS would install a new 345-kV four-terminal 11 

ring bus with termination points for the proposed 345-kV transmission line to the 12 

Roadrunner Substation, the proposed 345-kV transmission line to the China Draw 13 

Substation, and two new 445.9 MVA, 345/115-kV autotransformers. 14 

At the China Draw Substation, the yard would be enlarged to add a new 15 

345-kV three-terminal ring bus with termination points for the 448 MVA, 16 

4  See Rule 592.10.A(4).  
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345/115-kV autotransformer, the 345-kV transmission line to the North Loving 1 

Substation, and the proposed 345-kV transmission line to the Phantom 2 

Substation.5 3 

Q. Please briefly describe the design of the circuit for the Proposed Project. 4 

A. The Proposed Project will utilize self-supporting steel structures installed on 5 

concrete foundations at corners and terminations of the transmission line.  The 6 

remaining tangent (in-line) structures will typically be direct buried H-frame steel 7 

structures.  If there are locations that require a narrower footprint to avoid existing 8 

oil wells and terrain restrictions, single-pole steel structures on concrete 9 

foundations will be installed. 10 

  Typical structure configuration drawings are shown in Attachment 11 

NYB-2.  The conductors will typically be 30 feet apart on both single-pole 12 

structures and H-frame structures.  The conductors will be bundled 795 kcmil 13 

ACSS for the 345-kV transmission line.  The new shield wires will be a 14 

combination of 3/8 inch extra high strength steel and optical ground wire.  One of 15 

the two (2) shield wires will be 3/8 inch extra high strength steel. The other will 16 

5  See Rule 592.10.A(4). 

 

12 

 

                                                           



Case No. 20-____-UT 
Direct Testimony 

of 
Nebiyou Y. Bogale 

 

be an optical ground wire with fiber optic strands internally in tubes, placed in the 1 

stranded cable replacing some of the solid strands.  The fiber optic strands are 2 

used for communication between relays and other substation equipment and 3 

transmit operational information to SPS control centers. 4 

Q. Please describe the tangent (in-line) structures and identify how many will be 5 

installed. 6 

A. The single-circuit H-Frame tangent structures will utilize steel arms to support the 7 

transmission line conductors. The H-Frame structure consists of two poles, 8 

X-braces, cross arm and two static peaks (support arms for shield wires).  The 9 

typical tangent structure configuration is shown on drawing SD-T0-615 in 10 

Attachment NYB-2.  These structures will typically be spaced approximately 850 11 

to 1,100 feet apart and will be fabricated of self-weathering steel.  The total line 12 

length of the Proposed Project will be approximately 40 miles, and approximately 13 

233 H-frame type steel pole structures will be installed. 14 

Q. Please describe the corner and termination structures and identify how many 15 

will be installed.   16 

A. The most common structures used at corners and terminations of the Proposed 17 

Project will be self-supporting self-weathering steel 3-pole structures installed on 18 
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concrete foundations as shown in Attachment NYB-2.  Approximately 30 of these 1 

structures will be used along the route.  Vertical, self-supporting self-weathering 2 

single-pole steel structures may be utilized in congested areas where reduced 3 

horizontal space is available and along the line for phasing purposes. Typical 4 

corner, angle and transposition structure configurations are shown on drawings in 5 

Attachment NYB-2. 6 

Q. What is the construction timetable for the Proposed Project? 7 

A. Preliminary transmission line design began in September 2019 and is ongoing.  8 

Material requests will be submitted following approval of SPS’s application in 9 

this case.  All material should be available approximately 9 to 12 months after the 10 

material requests are initiated.  Construction should take approximately 11 to 12 11 

months to complete.  The expected in-service date of the Proposed Project is 12 

November 2021. 13 
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V. ESTIMATED COSTS ASSOCIATED WITH PROPOSED 1 
TRANSMISSION LINE 2 

Q. What is the total cost of the proposed transmission line? 3 

A. The total cost of the proposed transmission line is approximately $53.7 million.6  4 

Please refer to Attachment NYB-3 for a breakdown of the estimated costs by 5 

component. 6 

Q. How did you quantify the total cost of the proposed transmission line?   7 

A. The four major components that comprise the transmission line’s estimated cost 8 

are: (1) labor; (2) equipment; (3) material; and (4) other. 9 

Q.  Explain the labor component of the estimated costs. 10 

A. The labor costs are determined by the length of the transmission line, as well as 11 

the number and types of structures required to construct the line.  The length of 12 

the transmission line dictates the amount of labor required to install conductor and 13 

overhead shield wire.7  The length also affects the required number of structures 14 

6  Please refer to the Direct Testimony of Jarred J. Cooley for a discussion of the total costs of the 
Proposed Project and the projected allocation of the total cost of the Proposed Project based on Southwest 
Power Pool’s Highway/Byway cost allocation methodology, along with an illustrative example of the 
projected allocation of the total costs to be borne by SPS and SPS’s New Mexico retail customers.    

7  Shield wire is connected directly to the top of a transmission structure to protect conductors 
from a direct lightning strike, minimizing the possibility of power outages. 
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that need to be installed to support the circuit from the beginning to the end of the 1 

transmission line’s route.   2 

The type of structure also dictates the amount of labor required to install 3 

each structure and its associated foundation, if applicable, and hardware.  SPS 4 

uses design software to determine the number and type of structures required to 5 

complete the transmission line.  Once the number and types of structures are 6 

identified, the labor costs (such as labor rates and overhead rates) are estimated 7 

based on actual labor costs experienced by SPS on prior transmission projects.   8 

Q. Please further explain the equipment component of the estimated costs. 9 

A. Most of the equipment used for transmission projects is owned or rented by 10 

contractors.  Thus, the costs of the equipment are determined by the contractors 11 

and will be included in the contractors’ bids.  Because SPS does not receive 12 

contractor bids until after the design has been completed and a construction 13 

package has been issued, the estimated costs for equipment are based on bid units 14 

received for SPS’s past transmission projects and included in the contract labor 15 

costs estimated above.  16 
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Q.  Please further explain the materials component of the estimated costs. 1 

A. The major materials required to construct the transmission line include steel 2 

structures, foundation material, insulators, pole hardware, conductor, and 3 

overhead shield wires.  As I discussed earlier, SPS uses design software to 4 

determine the number and types of the structures required to complete the 5 

transmission line.  SPS also uses this design software to estimate the weight and 6 

cost of each structure type.  The remainder of the major materials for the 7 

structures is estimated using past transmission projects’ material costs. 8 

Q. What types of costs fall under the “other” category of costs? 9 

A. The types of costs that fall into this category are for overhead, contingency and 10 

escalation.  The rates used for all three of these types of costs are provided by 11 

SPS.  Overhead includes all costs except for direct labor, direct materials, and 12 

direct expenses.  Contingency accounts are for unexpected cost items that may 13 

arise during the project.  Escalation accounts for possible increases in estimated 14 

costs due to inflation or other factors.   15 

Q. Does another witness address the total cost of the Proposed Project and 16 

associated Allowance for Funds Used During Construction? 17 

A. Yes. Mr. Cooley addresses those topics in his direct testimony. 18 
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Q. Does this conclude your pre-filed direct testimony? 1 

A. Yes.2 
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VERIFICATION 

On this day, April 8, 2020, I, Nebiyou Y. Bogale, swear and affirm under 
penalty of perjury under the law of the State of New Mexico, that my testimony 
contained in Direct Testimony of Nebiyou Y. Bogale is true and correct. 

/s/ Nebiyou Y. Bogale 
NEBIYOU Y. BOGALE 
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